, and maximize it with respect to the parameters In our experiments we used the log of the gene expression signals and therefore we calculated the expected value and the variance of the transformed variable log(s). They can be defined as
Modified gamma Model for Oligonucleotide Signal (mgMOS)
In modified gMOS (mgMOS) the assumption that the PM and MM intensities are positive and the signal is constrained to be positive is still in place but the PM and MM are no longer assumed to be independently sampled. In mgMOS we aim to model the correlation that is empirically observed between PM and MM. This correlation is particularly strong for probes with relative low signal. Under the above assumptions the variables y and m are drawn from a joint probability function and no longer from two independent distributions. Thus we have and b is therefore drawn from a probability distribution that influences the estimation of the signal s. If this probability distribution is a gamma distribution, as are the probability distributions of y and m, then the integral in the above equation is tractable and the estimate of s can be computed analytically. Thus, the resulting distribution of the gene expression signal s, given the above constraints, has the following form:
The parameters Similarly we can calculate the expected value and the variance of the transformed variable log(s). They are respectively defined as 
